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WESTCARB One of Seven DOE Regional
Sequestration Partnerships

* (Goal is to assess
regional opportunities
for terrestrial and
geologic CO, storage

* WESTCARB plans to
conduct three
geologic pilot tests:

 Rosetta
Resources Saline
Formation and
Gas Reservoir
Pilot Tests «

+ Arizona Utilities
CO, Storage Pilot
Test
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WESTCARB Pilot Test Objectives
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Rosetta Resources CO, Storage Project

Rosetta Resources, Inc.

California Energy Commission
Lawrence Berkeley National Laboratory
US Department of Energy
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California Large Point-Source CO,
Emissions

WESTCARB Region M Oil Refineries
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CO, Storage Capacity in California

" Oll Reservoirs Saline Formation Capacity
— 3.8 billion tonnes 300
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Rosetta Pilot Test Enhanced Gas Recovery
Research

Depleted Gas Field

" CO, Storage Enhanced
Gas Recovery (CSEGR)

Primary Mechanisms
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" Repressurize depleted
natural gas reservoir using
CO,

" Use CO, to sweep natural
gas toward producing wells

@ Gas production
e well
CO, injection well

EST Coast RecioNaL CARBON SEQUES’I'I{A’I‘IOI\' PARTNERSHIP




é r
1.'3{

Sacramento Basin Province

" Numerous depleted

® |ocated in the Central

® Numerous thick
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(Rosetta Pilot)

" Drill two wells about 4000 ft
deep penetrating a stacked
reservoir

" |nject up to 2000 tonnes of
CO, into a Saline Formation

" Seal off the Saline Formation

" Perforate gas reservoir and
Inject up to 2000 tonnes of
CO, again

" Assess injectivity and storage
capacity

® Model validation

What Are We Proposing to Do?

CO32 Injection Observa tion
Well Well
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What Are We Proposing to Do?
(continued)

. :
Image COZ In .the Vertical Seismic Profile (VSP) Cross-Well Tomography
subsurface using |

seismic techniques

— Vertical seismic
profiling (VSP)

— Cross-well
seismic

" Share results with the
community

¥

" Plug and abandon
wells after completing
the project
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Arizona Utilities CO, Storage Pilot

Arizona Public Service Company
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Electric Power Research Institute
Salt River Project

A UniSource Energy Company




Arizona CO, Emissions Are Primarily From
Coal-Fired Power Plants

WESTCARB Region M Oil Refineries
. . . O
Large Point-Source CO, Emissions Power Plants
Cement and Lime Plants
2002 data
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Arizona Geologic Storage Potential

(Arizona Geological Survey)

All Arizona Power Plants
2002 Emissions (EPA)
45 million tons CO,

Power Station
with CO; Capture

Unmineable Coal Seams
Not a potential CO,
storage option

|
: @?’?"‘e \ Depleted Oil & Gas Fields
e 15 million tons CO,

Depleted Oil
or Gas Reservoirs

Decp Saline

Deep Saline Aquifers
30,000 million tons CO,
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Arizona Geologic Provinces

Lake Powell)T s Basin and Range Province
Lak V\"~. : :
Mead oo (NGS S5 « Overall potential for geologic
co \ . . .
/3 v \ | Plateau sequestration is likely to be poor
b | Uplands '
} N, \ 7 ~ Province,
¢ ) ""., ] a.vs a - : /, I
[ R e cGs Colorado Plateau Province
N\ Central .\, o
T Highlands .
7 Province : * Thick sequence of laterally
B ast " 7 extensive, nearly flat-lying
{\vn — sedimentary strata
| —Hasin&Range %A « Some structural deformation
Lowlands Province « Some areas of coal, oil, and gas
% Tucson accumulations




Arizona Groundwater Resources
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" Proposed project location near |
Cholla Power Plant overlies an
area of nonpotable saline water
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Arizona Utilities C02 Geology at

Proposed Project Site

Sto rag e Pl I Ot (near APS Power Plant)

Land Surface 5,100 Feet ASL

Silty Sandstone/ 0T
Moenkopi Formation Gypsum 340
" Deep porous formations Coconino Sandstone Sandstone
' 740
(NaCO and Martm) Schnebly Hill Formation Sand;:)nnee 1.000-
. = = . 1 040 ]
minimize potential for ’
o Siltstone
leakage into shallower Mudstone
groundwater aquifers et
. . ] Limestone Marker Bed %’ggg 2 0004
- Injectlon test simulates a Supai Formation  gyqione ’
commercial operation Mudstone —
Where a Slngle deep Sandstongygglg]rirr\]i?er |
injection well may be the 3,00
Mudstone 3,075 0
Only well present Naco Formation Limestone
sgsone 3,575
Martin Formation  Mudstone 3,775
Siltstone 4.,000-
Pre-Cambrian
Basement

Source: Errol L. Montgomery & Assomates




What Are We Proposing to Do?
(Arizona Pilot)

= Drill a single well about 4000 ft deep
near an ash storage pond about a mile
north of APS’s Cholla Power Plant

" Truck in commercial-grade CO,
and inject it into the well

5,000

" Monitor the CO, movement  «
In the subsurface using
seismic techniques and
check for surface leaks

2,000

1,000

Elevation (feet)

-1,000

" Exploratory nature given
the lack of available data
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What Are We Proposing to Do? (cont’'d)

" Share our results with the community and public officials;
compare our results with those from 25 similar tests across the
United States and Canada

= Seal the well upon
completion of the
project in accordance
with Arizona law

" Conduct outreach to
educate and receive
input from the public
regarding climate change
and geologic sequestration




Summary

The WESTCARB project s ...

o ver, oR i - PUBLIC MEETING
" Negotiating site access for the Recronit Q@ Storing Carbon Dioxide to
California Pilot PR AN Fight Global Warming:

westcarh. org ‘ *“ Arizona Utilities CO,
Storage Pilot Project

" Preparing permit applications for
the Arizona Pilot

Holbrook, Arizona, August 1, 2007, 6:30-8:00 p.m.

Purpose
s inform,

® Providing information to state and
federal regulators

" Reaching out to the community
through public meetings

= Developing site-specific models
" Ordering test equipment/services
..and will begin

= ... testing in 2008
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